INTRODUCTION
Given the known association of hypothyroidism and hyperuricemia, a link between gout and hypothyroidism has long been suspected, but rarely investigated. Two small studies in hospitalized patients 1 or at a single medical center 2 suggested a higher risk of hypothyroidism in people with gout. These studies included small samples, controlled for only select demographic variables and none focused on the elderly, the population at the highest risk of hypothyroidism. Welldesigned studies that can control for potential confounders can provide a robust estimate of this potential association are needed. Our objective was to examine whether gout, the most common inflammatory arthritis in adults, was associated with an increase in the risk of incident hypothyroidism in adults 65 years or older.
METHODS
We used the 5% random Medicare claims data to conduct this cohort study. Patients were considered eligible for this analysis, if they received Medicare fee-for-service (parts A or B) coverage and were not enrolled in a Medicare Advantage Plan (part C) during 2006-12 and had a valid US address. Medicare denominator file and claims data including prescription data (part D) provided predictor, outcome, and covariate data. The Institutional Review Board at the University of Alabama at Birmingham (UAB) approved the study.
The predictor of interest was gout, identified by the presence of two ICD-9-CM diagnostic codes, 274.xx, in the claims data, a valid approach with high accuracy with sensitivity of 90% and specificity of 100%. 3 In all patients with gout and hypothyroidism during the study period, the diagnosis of gout had to precede the diagnosis of hypothyroidism. The study outcome was incident hypothyroidism, identified by the new occurrence (baseline period, 365 days) of at least two ICD-9-CM codes at least 4 weeks apart using the following ICD-9-CM codes, 4 243.xx, 244.xx, 240.9, 246.1, and 246.8, a valid approach. 5 People were censored at the time of diagnosis of hypothyroidism, death, or the end of the study period, 12/31/ 2012, whichever occurred first. We used a multivariable-adjusted Cox proportional hazard to assess the independent association of gout with incident hypothyroidism, adjusting for important covariates and confounders including patient demographics (age, race, sex), common medications for cardiovascular disease (statins, beta-blockers, diuretics, and angiotensin-converting enzyme (ACE)-inhibitors) and urate-lowering medications for gout (allopurinol and febuxostat), and medical comorbidity assessed using the Charlson-Romano index, a commonly used validated weighted comorbidity index consisting of 17 common comorbidities, calculated using the claims data (model 1). Sensitivity models categorized Charlson-Romano index (model 2) or adjusted for all 17 Charlson-Romano comorbidities (plus hypertension, hyperlipidemia and coronary artery disease; model 3). We did not include outpatient utilization in the model due to collinearity with comorbidity, as previously demonstrated.
RESULTS
We found that 168,258 of the 1.57 million Medicare recipients, 8950 with gout and 159,308 without gout, developed incident (new diagnosis of) hypothyroidism during the followup. Mean/median time from a diagnosis of gout to new diagnosis of hypothyroidism was 2.2/1.9 years (standard deviation, 1.6; inter-quartile range, 0.8, 3.3). Compared to people who did not develop hypothyroidism, people who developed hypothyroidism were more likely to female, White, and have higher medical comorbidity (Table 1 ). Crude incidence rates of hypothyroidism per 1000 person-years were 38.0 in people with gout and 18.5 in people without gout.
Gout was associated with 1.8-times hazards of incident hypothyroidism in the elderly in multivariable-adjusted model, confirmed in sensitivity analyses that substituted continuous Charlson-Romano index score with categorized score or individual comorbidities (Table 2) . Older age, female gender, White race, and higher medical comorbidity score were also associated with higher hazard ratios of incident hypothyroidism (Table 2) . 
DISCUSSION
In this study of adult Americans 65 years or older, we found that gout was associated with almost twice the risk of incident hypothyroidism. Gout is associated with hyperuricemia and chronic inflammation, both are linked to hypothyroidism. 6 Incidence of gout and hypothyroidism increases from 6th decade of life into later years. Elderly with gout may benefit from screening for hypothyroidism. Screening is affordable and early diagnosis and treatment of hypothyroidism may improve patient outcomes. Study findings must be interpreted considering limitations, such as residual confounding and potential misclassification and ascertainment bias. Study strengths include adjustment for potential confounders, use of a representative large sample, and robustness of findings. Our study advances the knowledge regarding correlates of hypothyroidism and the comorbidity load in gout in the elderly.
